The role of sacred forest/sacred groves in the conservation of biodiversity is well recognised and documented. Despite the importance of sacred forests in conservation, data of flora species composition and diversity in many sacred forests still remain scanty. The study was conducted to provide baseline data on tree species composition and diversity of Ipinu-Igede sacred forest with a view to promote the role of sacred forest in flora conservation in the area. Systematic sampling technique was adopted for the study. A base line transect of 2 km long was established and five (5) other transects 2 km long were laid at regular interval of 500 km apart. On each transect, 4 sampling plots of 50 mx50 m were established at a regular interval of 500m apart. Within the 50 m x50 m plots, trees with diameter at breast height (DBH)≥10 cm were identified and enumerated. Species Important Value Index (IVI), species richness, species evenness and species diversity were estimated. A total number of 50 tree species in 19 families were recorded. Cola gigantea was the most important tree species with IVI of 14.56, this was followed by Harungana madagascariensis with 13.14. Caesalpinioideae was the dominant family with 6 species, 48.15% of the families were represented by only one species. The species richness was D=9.436, Species JAERI, 18(3): 1-10, 2019; Article no.JAERI.48054 2 Evenness was E´=0.7668 and species diversity was H=3.646. Thirty percent (30%) of the tree species were in the DBH class of 1-40cm indicating good regeneration status of the sacred forest. Acknowledgement of the traditional practices by scientists and other actors in natural resources conservation will help in promoting forest conservation.
INTRODUCTION
The degradation of forest habitats due to anthropogenic activities are considered to be the major causes of decline in the global biodiversity [1, 2] . In Nigeria, forest resources are continuously under pressure due to the increasing demands of people and their associated industries for water, food, fuel, and income [3] . Community and sacred forests are not left out, as pressures due to human activities are gradually creeping into community and sacred forests [4] . This is happening because the awareness about the value of forest is still limited, as people still regard forests as gifts of nature that should only be exploited without replacement, with erroneous belief that such depleted forests could regenerate naturally [5] .
According to Chandrakanth et al. [6] and Ormsby [7] sacred forests are disappearing due to cultural change and pressure to use the natural resources that are found in these sacred forests. Despite the pressure, community and sacred forests appear to be the major sources of forest products in many communities because other forests have been completely deforested [8] .
Sacred forests, also called sacred grooves, are places that have cultural or spiritual value for the people who live close to them [7] . Many communities around the world have reasons behind their protection of sacred grooves. Some of these reasons are based on religious practices [9, 10] burial grounds [11] and watershed conservation [4, 12] .
In Nigeria, the role of sacred groves in the conservation of biodiversity are well recognized and documented [10, 13, 14, 15, 16] . Studies have demonstrated that, sacred groves possess a great heritage of diverse gene pool of many forest species having socio-religious attachment with a lot of medicinal values [11] . Sacred groves are considered to be of ecological and genetically important [4] . They harbour rare, endemic and endangered species of flora and fauna [11] .
Despite the established values of sacred forests in biodiversity conservation in Nigeria, information on biodiversity of sacred forests is still scanty. This study was conducted in order to provide preliminary information on the tree species composition and diversity in Ipinu-Igede sacred forest with a view of promoting forests biodiversity conservation in the area through the use of traditional institution.
MATERIALS AND METHODS

Study Area
The 
Sampling Design
The survey team was made up of a plant taxonomist from the Department of Forest Production and Products, University of Agriculture, Makurdi and two experienced local guides who were knowledgeable in the local identification of tree species.
A base line was established 200 m from the edge of the forest and the five (5)subsequent transects of 2km long were systematically positioned parallel to the first as described by Buckland et al. (1993) using compass and GPS at regular interval of 500 m apart. This was to cover a larger proportion of the forest. On each of the transect, 4 sample plots of 50m x 50m were systematically laid at intervals of 500m. Within the 50 x 50 m plots, trees with diameter at breast height (DBH) ≥ 10 cm were enumerated [18, 19] . Diameters of trees were measured using a diameter tape. Where there were cases of irregular features such as buttresses, diameters were taken above those features [18] . Each of the tree encountered was assigned a class based on DBH. The identification of plants samples was carried out using flora Field guides [20, 21, 22] . This was in conjunction with the taxonomist that was engaged for the identification of the trees on the field. Some of the trees were identified through their local names with the aid of local guides, after which such names were compared with the names found in Agishi [22] which have the Igede and the scientific names.
Data Analysis Tree species classification:
All plant species encountered were classified into families. Floristic composition in the study area was estimated using Importance Value Index (IVI), species richness, species diversity and species evenness.
Importance Value Index (IVI) was calculated for all species by summing relative frequency and relative density values for all the tree species. IVI was used to identify dominant tree species in the study area [23, 24] .
Frequency:
Frequency = (Number of plots in which species occur / Total number of plots sampled)
Relative frequency:
The degree of dispersion of individual species in an area in relation to the number of all the species occurred. 
Relative density:
Relative density is the study of numerical strength of a species in relation to the total number of individuals of all the species and can be calculated as:
Relative Density = {(Species density of individual species/ Total density for all species) x 100} Importance Value Index (IVI) = relative frequency+ relative density Floristic composition in the sacred forest was estimated using diversity indices such as species richness, species evenness and species diversity. Species richness was computed using Margalef (1951) as expressed by Spellerberg [25] and Magurran [26] as follows:
Where, D = species richness index (Margalef index), S = number of species and N = the total number of individuals.
Species diversity was estimated using Shannonwiener diversity index as expressed by Spellerberg [25] and Magurran [26] .
Where H′ = species diversity index, pi = the proportion of individuals or the abundance of the i th species expressed as a proportion of the total abundance. The use of natural log is usual because this gives information in binary digits.
Species evenness was estimated using Pielou's evenness (equitability) index (Pielou, 1975) used by Turyahabwe and Tweheyo [18] 
RESULTS
Tree Species Composition
A total number of 50 tree species in 27 families were recorded in all ( Table 1 
Family Composition
A total of 25 families were recorded in the study area. The result shows that Caesalpinioideae was the dominant family with six (6) tree species representing (12%) of the species recorded. This was followed by Apocynaceae, Meliaceae, Mimosaceae, Papilionioceae Sapindaceae with three (3) tree species representing (6%) of the species recorded. Thirteen (13) (48.15%) families recorded in the study area were represented by one (1) tree species. Also 8 (29.63%) of the families were represented by 2 species each, while 6(22.22) families were represented by 3 and above tree species (Fig. 1). 
Species Diversity, Richness and Evenness Indices
A total of 50 species with 180 individual stands were recorded, The species richness for the Ipinu-Igede sacred forest was D= 9.436, species evenness J´= 0.7668 and Shannonweiner's Diversity index stood at H'=3.646 (Table 2) . 
Diameter at Breast Height Class of the Species
The Diameter at Breast Height (DBH) class distribution indicated that 30% of the tree species were in DBH class of 1-40cm, 23% of the tree species were in the DBH class of 41-80cm. while 10 % of trees species in the study area were in DBH class of 161cm and above (Fig. 2). 
DISCUSSION
Tree Species Composition
The number of tree species recorded in the Ipinu-Igede Sacred Forest was a demonstration of the value of sacred forest in forest biodiversity conservation. It also confirmed the diverse nature of sacred forest and it is an important conservation site [4, 12] . The number of tree species recorded in this study was within the range of tree species composition recorded in Osun-Osogbo sacred grove with 61 tree species [10] . It was similar to 52 tree species recorded in Igbara-Oke sacred grove in Nigeria by Oyelowo et al. [12] . The number was higher than what was obtainable in Ayan Nsit sacred forest in Nigeria [27] . It was also higher than the number recorded by Daniel et al. (13) in some selected sacred forests in Nigeria in which the highest number of tree species recorded was 38 species. At international level it was higher than 38 tree species recorded in Ilangudipatti Ayyanar sacred grove in India [28] .
This result when compared to other studies implies that species composition in Ipinu-Igede Sacred Forest is diverse in tree species, considering the location of the study area which is located in the savanna. Also coupled with the
1-40 cm 30%
41-80cm 23%
81-120cm 19%
121-160 18%
above 10%
fact that it has an inherent link with the host community who depend highly on the forest for timber, fuel wood, and other wood products for their livelihood which can easily result in the depletion of the tree species. Most of the tree species recorded in the study area were also recorded in other sacred forests in Nigeria [10, 13, 27] . A good number of them are of high economic value, such species included; Ceiba pentandra, Elaeis guinensis, Irvingia gabonensis, Khaya grandifoliola, Milicia excelsa, Terminalia superba, Pterocarpus spp, and many others. The high number of tree species recorded in this study agreed with the other previous studies which concluded that sacred forest of West Africa act as vital refuge for forest biodiversity [10, 27, 29, 30, 31] .
Family Composition
The domination of Caesalpinioideae, agreed with the records of Richard [32] and Schmitt [33 that Caesalpinioideae is the most dominant tree family in West Africa with 115 tree species. Study by Jimoh et al. [17] recorded Caesalpinioideae as the most abundant family. Other families with fair representation in the study area were Apocynaceae, Meliaceae, Mimosaceae, Papilionioceae and Sapindaceae. Similar experience was recorded by Oyelowo et al., [12] , Onyekwelu et al., [10] , Daniel et al. [13] The representation of good number of the families by only one or two tree species is similar to other studies in the Savanna area of West Africa [34, 35, 36] . However, this is an indication of the fragile nature of the savanna ecosystem, which requires attention to avoid extinction of some of these families.
Diversity Indices
Diversity index is the measure of variety of species in an area. According to Sax [37] and Daniel et al. [13] an area with diversity index > 1 is considered to be rich in species, while an area with diversity index < 1 is considered to be less diverse. The result shows good species richness 9.436 and good species diversity 3.646; this is an indication that Ipinu-Igede Sacred Forest was rich in tree species. This result is higher than 2.05 and 1.11 recorded by Udofia et al. [27] in Ayan Nsit, its species diversity value was also higher than 3. 54 and 2.35 recorded by Onyekwelu et al. [10] in Osun Osogbo and IgboOlodumare sacred groves. The Evenness index of this study was higher than the values of 0.66 and 0.44 recorded by Onyekwelu et al. [10] in Osun Osogbo and Igbo-Olodumare sacred groves. This was indication of fair representation of individual stand across species.
In Tanzania, species richness in sacred groves was greater than in state forest reserves [9] . In Benin, Alohou et al. [38] also recorded higher Species richness in Sacred forest compared to a forest reserve. This was an indication that some sacred forests are better than natural forests in terms of species richness, species diversity index and seedling regeneration potential. The evidence that sacred groves contain high species diversity and richness may support the consideration of conservationists for promoting sacred groves for in-situ biodiversity conservation.
The horizontal and of the forest as revealed by the diameter and height distribution shows a forest whose population structure is expanding, ensuring its stability. The high number of tree species within the DBH class of 1-40cm could be an indication of good regeneration status of Ipinu-Igede sacred forest. Similar experience was recorded by Oyelowo et al. [14] in IgbaraOke in Nigeria, Onyekwelu et al. [10] also reported a similar experience in Odun-Osogbo sacred grove. Another reason for most of the species in the lower DBH class could be that there is an increase in the disturbance of the forest from human activities, despite restrictions. As suggested by some authors Colding and Folke [ 39] ,Kobina and Kofi [40] Jimoh et al., [41] the success of traditional systems of resource conservation relies heavily on the presence of a homogenous ethnic or cultural community sharing similar values and experiences. This is usually based on a strong shared belief in the spiritual world and its pervasive influence on people's lives. The presence of other tribes in the area could be another reason for the disturbance of Ipinu-Igede sacred forest. Similar experience was reported by Jimoh et al., [41] among Ejagham tribe in Cross River state of Nigeria. In some instances members of the community may consider traditional practices as being evil due to influence of new religion and westernization [10, 40, 42] . In Ghana Saj et al. [43] reported a case where a Church encouraged her members to hunt monkey which is regarded as a taboo among the people. In Nigeria, Anoliefo et al. [44] and Akindele [45] reported that, many local people in Nigeria have embraced Christianity and hence shun traditional religion and its taboos. Some of these reasons stated above are responsible for degradation of sacred forest in parts of the world, [6, 46] . This calls for strong enforcement of laws guiding this sacred forest by the communities where they are located.
CONCLUSION
Sacred Forests are generally established to meet traditional needs of the people. Sacred forest usually promote conservation of biodiversity. The result of this study has contributed to the body of studies which demonstrates that sacred forest can contribute immensely to the conservation of forest biodiversity. The study revealed that IpinuIgede sacred forest still harbour many flora and fauna species. It is believed that the community maintained the Sacred forest in order to preserve their culture and tradition. Acknowledgement of the traditional practices by scientists and other actors in natural resources conservation will help in promoting forest conservation.
